Introduction
Information concerning the availability, use, and quality of water in Vermilion Parish, Louisiana ( fig. 1 ), is critical for proper water-supply management. The purpose of this fact sheet is to present information that can be used by water managers, parish residents, and others for stewardship of this vital resource. Information on the availability, past and current use, use trends, and water quality from groundwater and surface-water sources in the parish is presented. Previously published reports (see References Cited section) and data stored in the U.S. Geological Survey's National Water Information System (http://waterdata.usgs.gov/nwis) are the primary sources of the information presented here.
In 2010, about 93.6 million gallons per day (Mgal/d) of water were withdrawn in Vermilion Parish, Louisiana, including about 61.9 Mgal/d from surface-water sources and 31.8 Mgal/d from groundwater sources 1 (table 1) . Withdrawals for rice irrigation (62.5 Mgal/d) accounted for about 67 percent of the total water withdrawn (table 2) Water-withdrawal data are based on estimated or reported site-specific data and aggregated data, which are distributed to sources. For a full description of wateruse estimate methodology, see "Data Collection" in Sargent (2011 (Sargent, 2011; B.P. Sargent, unpub. data, 2011 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 Year 
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Groundwater
Groundwater Resources
The Chicot aquifer system is the primary source of fresh groundwater (water with a chloride concentration of 250 milligrams per liter [mg/L] or less) in Vermilion Parish ( fig.  3 ). Deeper aquifers in the parish contain saltwater (water with a chloride concentration greater than 250 mg/L) (Smoot, 1986) . The base of fresh groundwater is present in the Chicot aquifer system and generally ranges from less than 300 feet (ft) below the National Geodetic Vertical Datum of 1929 (NGVD 29) in southwestern Vermilion Parish to about 1,000 ft below NGVD 29 in northeastern Vermilion Parish ( fig. 1 ; Smoot, 1988) . No fresh groundwater is available in an area south of White Lake as indicated by the gray shading on figure 1.
In Vermilion Parish, the Chicot aquifer system comprises the shallow sand, upper sand, and lower sand. The aquifer system generally dips and thickens to the south. Recharge to the aquifer system is primarily by infiltration of precipitation where the aquifer system outcrops in parts of Allen, Beauregard, Evangeline, Rapides, and Vernon Parishes (Nyman, 1989) . A computer model of the Chicot aquifer system indicated that additional recharge occurs throughout southwestern Louisiana where heavy pumping for irrigation induces infiltration through the surficial clay (Nyman and others, 1990) . Discharge from the Chicot aquifer system is primarily by withdrawals from wells. In 2010, all reported groundwater withdrawals in Vermilion Parish came from the Chicot aquifer system. Various uses included public supply, industrial, rural domestic, livestock, rice irrigation, general irrigation, and aquaculture (table 2) .
A surficial confining layer of clay and silt, which restricts the flow of groundwater, is generally present from land surface to depths ranging from less than 50 ft to greater than 400 ft below land surface throughout Vermilion Parish (Sargent, 2004) . Within the surficial confining layer are scattered sand streaks, lenses, and layers collectively referred to as the "shallow sand." The shallow sand is less than 100 ft thick in most areas of the parish; however, south of Abbeville, near Bancker ( fig. 1) , the shallow sand thickens to as much as 250 ft. In this area, the overlying confining layer thins to less than 20 ft thick, and the underlying clay that separates the shallow sand from the upper sand is absent or less than 5 ft thick in some areas (Harder and others, 1967) . Saltwater is present in the shallow sand in this area (Lovelace, 1999) . State well-registration records listed 2,429 active water wells screened in the shallow sand in Vermilion Parish in 2010, including 2,132 domestic, 171 irrigation, 37 industrial, and 89 public supply. Well depths ranged from 12 to 350 ft below land surface, with a median depth of 100 ft. Reported yields from wells screened in the shallow sand in Vermilion Parish ranged from 2 to 3,600 gallons per minute (gal/min) (Louisiana Department of Natural Resources, 2010).
The upper sand, which underlies the surficial confining layer and shallow sand, contains freshwater throughout its areal extent in Vermilion Parish except in the southwestern corner where the upper sand contains only saltwater. Conflicting data indicated that a small area near Bancker may also have no freshwater in the upper sand. The upper sand generally contains freshwater throughout its thickness only in northern parts of the parish. Throughout most of the parish, freshwater in the upper sand is underlain with saltwater (Nyman, 1984) . The top of the upper sand ranges from less than 200 ft to more than 600 ft below NGVD 29, and the base extends to about 1,200 ft or more below NGVD 29 within the parish (Nyman, 1984) . A clay layer that ranges in thickness from less than 10 ft to as much as 200 ft underlies the upper sand and separates it from the lower sand. The lower sand contains freshwater only in the extreme northeastern corner of Vermilion Parish, along the borders with Lafayette and Acadia Parishes. In this area, freshwater is present to a depth of over 1,000 ft; south of this area, the lower sand contains only saltwater (Nyman, 1989) . State well-registration records did not include any active wells screened in the lower sand in Vermilion Parish in 2010.
In January 2003, water levels in the Chicot aquifer system ranged from about the NGVD 29 near the coastline to about 35 ft below NGVD 29 near the northwestern parish line (Lovelace and others, 2004) . In 2003, the general direction of groundwater flow in the Chicot aquifer system in western Vermilion Parish was to the north, and in eastern Vermilion Parish, it was to the northwest (Lovelace and others, 2004) . The direction of flow is a result of large groundwater withdrawals, primarily for rice irrigation, within Vermilion Parish and other parishes to the north and northwest. In Vermilion Parish, water levels in the Chicot aquifer system upper sand generally fluctuate from 1 to 3 ft seasonally in response to seasonal water demands (fig. 4) .
A statistical summary of selected water-quality characteristics for freshwater samples collected from 196 wells screened in the Chicot aquifer system in Vermilion Parish is listed in table 3. The median value for hardness, 200 mg/L, is within the very hard range.
2 Iron and manganese concentrations generally exceed the U.S. Environmental Protection Agency's Secondary Maximum Contaminant Levels 3 (SMCLs) for drinking water. The pH of the water is generally within the SMCL range of 6.5-8.5 standard units.
Saltwater encroachment into fresh groundwater supplies is a concern for Vermilion Parish. Prior to groundwater development, the direction of flow in the Chicot aquifer system was generally southward toward the coast. Pumping from the aquifer system within Vermilion Parish and in parishes to the north has changed the direction of groundwater flow. Presently, groundwater flows northward, providing a gradient for saltwater to move inland from the coast toward pumping centers (Lovelace, 1999) .
Surface-Water Resources
In 2010, about 61.9 Mgal/d of surface water were withdrawn in Vermilion Parish (tables 1 and 2). Withdrawals for rice irrigation accounted for about 92 percent of all surface-water withdrawals. Other uses included livestock, general irrigation, and aquaculture. Surface-water sources included Bayou Queue de Tortue, Vermilion River, and other streams (table 1). Notable bodies of water in or bordering the parish include the Gulf of Mexico, the Gulf Intracoastal Waterway, the Mermentau River, Lake Arthur, White Lake, and Vermilion Bay ( fig. 1 ). Vermilion Parish is divided into the Mermentau drainage basin in roughly the western two-thirds of the parish and the Vermilion drainage basin in the eastern one-third of the parish ( fig. 1 ; U.S. Geological Survey, 2013a). As a coastal parish, the direction of water movement in these two basins is a concern in terms of consistent availability of fresh surface water. Saltwater intrusion from the Gulf of Mexico into parish waterways could adversely affect wildlife, freshwater flora, and agriculture, particularly rice and crawfish production.
In 2010, about 20.2 Mgal/d of water were withdrawn in Vermilion Parish from the Vermilion River. During 1984-2012, the average daily discharge for the Vermilion River at Perry (site number 07386980; fig. 1 ) was 1,140 cubic feet per second (ft 3 /s) (737 Mgal/d) (U.S. Geological Survey, 2013b). Reverse (upstream) flow in the river can occur during periods of low flow, sustained southerly winds, or high tides (Baker, 1988 fig.1 ) indicated that, in general, the water is moderately hard to hard and does not exceed SMCLs for pH and concentrations of chloride, sulfate, and iron. Dissolved oxygen concentrations generally are below 5 mg/L. Lake Arthur is a shallow lake formed by a widening of the Mermentau River that feeds and drains the lake. The average altitude of the lake surface is estimated to be about 4 ft above NGVD 29. At this altitude, the lake has a surface area of about 6 square miles (mi 2 ) and an average depth of about 7 ft (Shampine, 1971) . White Lake is a natural water body with a surface area of 81 mi 2 and an average depth of 4.5 ft. The main source of inflow to White Lake is the Old Intracoastal Waterway, which indirectly receives flow from the Mermentau River in neighboring Cameron Parish. Presently, White Lake contains mostly freshwater. Prior to the construction of control structures in the Mermentau Basin during 1950-86 (U.S. Army Corps of Engineers, n.d.), White Lake contained brackish water (water which contains between 1,000 and 10,000 mg/L of dissolved solids) because of saline water (water which contains 1,000-35,000 mg/L of dissolved solids) intrusion from the Gulf of Mexico (Shampine, 1971) .
The Gulf Intracoastal Waterway, which traverses central Vermilion Parish in a general east-west direction, is the largest continuous ship channel in coastal Louisiana (Swarzenski, 2003) . The U.S. Army Corps of Engineers maintains various control structures, including the Leland Bowman Lock, the Schooner Bayou Control Structure, and the Freshwater Bayou 
